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Description 

This invention relates to photosensitive compounds useful in diagnosis and methods of preparing 

5 jg j^nown in the prior art to diagnose malignant tumors with photosensitive dnjgs. In "The Use of a 

Derivative of Hematoporphyrin in Tumor Detection", J. Natl Cancer Inst. 26:1 — 8, 1961, Upson and co- 
wrorkers disclosed a crude material, prepared by acetic acid-sulfuric acid treatment of hematoporphyrin, 
said material having a superior ability to localize in tumors. The photosensitive characteristic of tumor- 
selective porphyrin compounds also make them useful in the treatment of tumors. 

10 In "Photoradiation Therapy for the Treatment of Malignant Tumors", Cancer Res. 38: 2628—2635, 1978 
and "Photoradiation in the Treatment of Recurrent Breast Carcinoma", J Natl Cancer Inst. 62: 231—237, 
1979, Dougherty and co-workers reported using the crude Upson hematoporphyrin derivative to 
accomplish photoradiation therapy on human patients. The crude Upson hematoporphyrin derivative has 
the ability to enter all kinds of cells and to be retained in tumor cells after it has mostly cleared the serum. 

fs Subsequent irradiation with red light excites the crude Upson derivative which in turn excites oxygen 
molecules. The excited oxygen molecules exist for a microsecond — long enough to attach to tumor cell 
walls and effect necrosis. ' . , ^ 

The crude Upson hematoporphyrin derivative has the disadvantage of entering normal tissue ana 
causing unacceptable damage when therapeutic light sufficient to treat large tumors is applied. Severe 

20 edema and sloughing of healthy skin can occur when the crude Upson derivative is used. Some patients 
are even harmed by exposure to ordinary sunlight thirty days following treatment with the drug. A better 
photosensitizer for treatment of tumors would have no systemic toxicity. 

It is a task of the invention to provide a purified photosensitive substance and method of obtaining it 
The new drug is a substantially pure hematoporphyrin derivative being a high molocular-weight 

25 derivative, each molecule of which has an empirical formula of C34 H^s-ze O^-e Nsa- The drug has 
absorption peaks in the visible spectrum at approximately 505, 537, 565 and 615 nm, with absorption peaks 
in the infrared spectrum at approximately 3.0, 3.4, 6.4, 7.1, 8.1, 9.4, 12 and 15 iim (microns), adsorption 
peaks in carbon-13 nuclear magnetic resonance study at approximately 9.0, 18.9, 24.7, 34.5, 62, 94.5, 
130—145, 171.7 ppm and possibly 118 and 127 relative to a 37.5 ppm resonance peak of dimethyl sulfoxide. 

30 The substance shows mass numbers of 1899, 1866, 1809, 1290, 1200, 609, 591, 219 and 149 according to 
mass spectroscopy and advantageously is in liquid form having a concentration of approximately 2.5 mg/ 
cc. The hematoporphyrin derivative is obtainable by means of specific process steps as outlined below. 

Other advantages of the invention will be apparent from the following description, taken in conjunction 
with the accompanying drawings. - * 

36 The problems underiying the present invention are solved by providing a composition of matter 
effective for localizing and/or destroying tumors, said composition being fluorescent and photosensitive 
and having the capability of localizing in and being retained in tumor cells as compared to normal tissues, 
virhereby the composition is comprised of high molecular aggregates of a porphyrine derivative, said 
composition further having a visible spectrum with absorption peaks at 505, 537, 565, and 615 nm, an 

40 infrared spectrum with absorption peaks at 3.0, 3.4, 6.4, 7.1, 8.1, 9.4, 12 and 1 5 pm (microns), a carbon.13 
NMR resonance spectrum at 9.0, 18.9, 24.7, 34.5, 62, 94.5, 130—145, and 171,7 ppm relative to a 37.5 ppm 
resonance for DMSO, and a mass spectrum showing mass numbers of 1899, 1866, 1809, 1290, 1200, 609, 
591, 219, and 149 obtainable by ^ , . ^ - 

a) reacting hematoporphyrine with acetic/sulfuric acid and precipitating the resulting derivative, 

45 b) adjusting the pH of an aqueous suspension of said derivative to 7 to 7.4 and 

c) recovering high molecular aggregates of the derivative by filtration through a membrane system 
excluding substances with a molecular weight below 10,000. 

Description of the Drawings _ ^ _ 

FIGURE 1 is a mass spectrometry print-out of the new drug; 
FIGURE 2 is a visible light spectrum of the new drug In water solution; 

FIGURE 3 and FIGURE 3A in combination illustrate an Infra red spectrum of the new drug dispersed in 

potassium bromide; ji *u i 

FIGURE 4 is a carbon-13 nuclear magnetic resonance print-out of the new drug, referenced to dimetnyi 

sulfoxide. w • »-i iai 

FIGURE 5 and FIGURE 5A in combination illustrate a print-out from a Waters Associates Vanable Wave 
Length Detector used in conjunction with its \xm Bondpak C-18 column, showing various components 
including a peak formation representative of the new drug. 

FIGURE 6 and FIGURE 6A in combination illustrate a print-out from a Waters Associates Variable Wave 
Length Detector used In conjunction with its urn Bondpak C-18 column, showing the peak formation of the 
so new drug, per se. • . 

FIGURE 7 is a molecular formula depicting an ether, most likely the unit which associates to form the 
high molecular weight aggregate of this invention. • ♦ 

FIGURE 8 and FIGURE 8A in combination illustrate a carbon-13 nuclear magnetic resonance pnnt-out 
of the new drug, referenced to tetramethylsitane in deuterated chloroform solvent. Magnification of the 
65 spectrum is shown in the ranges from 20 — 30 ppm and 55—75 ppm. 



so 



55 



3 



EP 0120 054 B1 

(A) Preparation and Purification of the New Dnjg. (All equipment and reagents must be sterile.^ 

Add 285 ML of acetic acid to a 1000 ML Erienmeyer flask containing a Tefton®-coated magnetic stirring 
bar. Stir the acetic acid and slowly add 15 ML of concentrated sulfuric acid. Weigh out 15.0 grams of 
hematoporphyrin hydrochloride (preferably obtained from Roussel Corporation, Paris, France) and add 
5 said porphyrin to the acid solution. Stir for one hour. 

Prepare a solution of 150 grams of sodium acetate in 3 liters of glass-distilled water using a 4-liter glass 
beaker. At the end of one hour, filter the porphyric-acid solution, preferably through Whatman No. 1 filter 
paper, allowing the filtrate to drip into the 4-liter beaker of 5% sodium acetate. The 5% sodium acetate 
solution now contains a dark red precipitate which is preferably allowed to stand for one hour with 
70 occasional stirring. The dark red precipitate is then again filtered, preferably using the above-identified 
filter mechanism. The filter cake from the filtering process is then washed with glass-distilled water until 
the filtrate is at pH 5.5—6.0 (1500—2500 ML of wash water may be required). The filter cake is then 
preferably allowed to dry in air at room temperature. 

The air-dried precipitate is ground, using for instance, a mortar and pestle until a fine powder is 
75 obtained. The powder may then be transferred to 250 ML round bottom flask. The flask is then attached to a 
rotating evaporator and rotation under vacuum is maintained at room temperature for preferably 24 hours. 

20.00 grams of the vacuum-dried powder is then preferably placed in a 4-liter aspirator bottle which 
may contain a magnetic stirring bar, and then 1000 ML of 0.1 N sodium hydroxide is added thereto. This 
solution is preferably stirred for one hour and IN hydrochloric acid is then added dropwise preferably 
20 using a buret The IN HCL is added until a pH of 7.0—7.4 is obtained and which is stable for 15 minutes. 
Using for instance the buret readings, the amount of sodium chloride produced from the neutralization of 
sodium hydroxide by the hydrochloric acid may be calculated. 

Isotonic solution is 0,9% NaCI or 9 grams NaCI per liter of solution. Therefore, the amount of NaCI 
produced during neutralization is subtracted from the amount of NaCI required to make the solution 
2S isotonic. The calculated amount of NaCI is then added to the solution, and the solution is stirred for 
preferably 15 minutes. The quantity of solution should then be brought to a total volume of 4 liters by 
adding 0.9% NaCI solution. 

The aspirator bottle, containing the said solution, is then attached to transfer lines leading to a Milli- 
Pore Pellicon Cassette system fitted with a 10,000 molecular weight filter pack (Millipore Corporation, 
30 Bedford, Mass. 01730). It is preferable that the pH of the solution be 7.0—7,2 during this filtration process, 
and It is preferable that the temperature of the solution be ambient The Pellicon cassette system should 
preferably contain at least 25 liters of isotonic saline solution. 

The peristalic feed pump is turned on and the solution is run through the Pellicon cassette system at a 
pressure of preferably 0.69 — 1,38 bar (10—20 p.s.i.g.). Pressure may be varied depending on the flow rate 
35 through the system. Saline is added to the system to maintain a volume of 4 liters in the associated 
aspirator bottle containing the solution. 

The filtration process is continued until the solution contains substantially only the high molecular 
weight biologically active product At this time waste monomers are generally no longer present 
Exclusion of the waste through the microporous membrane of the filter system is confirmed by analyzing 
40 the high molecular weight, biologically active product with a Bio-Gel P-10® column (obtainable for instance 
from Bio-Rad, Richmond, Ca.) or by high performance liquid chromatography using a jim Bondpak C-18 
column with fixed variable wave length detector (obtainable for instance from Waters Associates, Milford, 
Ma.), as will be hereinafter described. 

Concentrations of the product may be increased by running the Pellicon cassette system without saline 
45 feed. Concentrations of the product may be decreased by adding saline solution. It Is preferable that 
concentration of the new drug in solution is approximately 2.5 mg/cc. 

_ __(B) AnimaLTests of the New Drug - — - — _ — - — ^ 

DBA2 Ha/D mice were transplanted with SMT— P tumors. When the transplanted tumors reached 5—6 

50 mm in diameter, the mice were injected with a dose of 7.5 milligrams of the crude prior art Upson 
derivative per kilogram of body weight for comparison purposes. Approximately 24 hours following the 
injection, the tumor areas of the mice were shaved to remove the fur. The mice were exposed to red light 
(600 — 700 nm) (6000—7000 A) from an arc lamp at an intensity of 160 milliwatts per square centimeter for 
30 minutes. Ten of twenty mice showed no apparent tumors seven days after treatment The injected drug 

55 is retained in the tumor cells longer as compared to normal tissue. This protocol was repeated using the 
new drug disclosed in this invention and equivalent results were obtained but using a drug dose of 
approximately only one-half (4 mg/kg of body weight), as compared to the prior art Upson drug. Red light Is 
used in treating tumors by illuminating the same in order to take advantage of the ability of the longer 
visible wave lengths to penetrate tissue. Illumination may be accomplished by direct illumination or by 

so fiber optics, thus providing for illumination of any portion of the body generally without surgery. 

In further tests ICR Swiss (Albino) mice were injected with a therapeutic dose of the crude Upson 
derivative (7.5 mg/kg of body weight). Approximately 24 hours following such injection, the hind feet of the 
mice were exposed to the same light conditions used in the aforedescribed tumor response study. The 
damage to the hind feet was assessed as 2.0 on an arbitrary scale where 0.0 is no damage and 5.0 is 

g5 complete necrosis. Moist desquamation was evident and the foot area slowly returned to normal after 
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approximately 40 days. This protocol was repeated using the new drug disclosed in this application in 
doses of 4 mg/kg of body weight. Only slight erythema and/or edema was noticed following treatment. This 
condition disappeared after 48—72 hours with no residual effects. This leads us to believe that skin 
photosensitivity may no longer be a significant problem when using this new drug. 

5 

(C) Analysis of the Drug .... 

This new drug, as obtained from the Pellicon system, is a high molecular weight material denved by 
treating hematoporphyrin hydrochloride with acetic and sulfuric acids followed by appropriate hydrolysis. 
Its failure to pass through the Milli-PorB Pellicon** 10,000 molecular weight filter pack indicates a molecular 
w weight in excess of ten thousand. Mass spectrometry (FIGURE 1) of the new drug shows especially strong 
peaks at mass numbers of 149, 219, 591, 609 and characteristic but smaller peaks at 1200, 1218, 1290, 1809. 

Spectrophotometry {FIGURE 2) of the new orange-red colored drug in aqueous solution reveals well- 
defined peaks at approximately 505/537, 565 and 615 millimicrons. 

Infrared spectrophotometry (RGURE 3 and FIGURE 3A) of the new drug disbursed in potassium 
75 bromide, reveals a broad peak associated with hydrogen stretching, said peak centered at approximately 
3.0 microns, and a shoulder at approximately 3.4 microns. Finer peaks are observed at approximately 6.4, 
7.1, 8.1, 9.4, 12 and 15 microns. ' . 

Elemental analysis of the disodium salt derivative of the new drug shows it to have an emprrical 
formula of C34Ha5_36N405_6Na2, there being some uncertainty in hydrogen and oxygen due to traces of 
20 water which cannot be removed from thedrug. A carbon-13 nuclear magnetic resonance study (FIGURE 4) 
of the drug in completely deuterated dimethylsulfoxide shows peaks at approximately 9.0 ppm for— CHa, 
18.9 ppm for— CHj— , 24.7 ppm for CW, CHOH, 34.5 ppm for — CH^— , 62 ppm for CH3 CHOH, 94.5 ppm for 
=C (methine), 130—145 ppm for ring C, and 171.7 ppm for C^O, all ppm being relative to dimethyl 
sulfoxide resonance at about 37.5 ppm. Additional vinyl peaks at approximately 118 and 127 ppm may be 
25 representative of the new drug or possibly a contaminant. 

When the unfiltered reaction product described on page 7, lines 4—13 of this application, was eluted 
from a Waters Associates' Mm Bondpak C-18 column using first, successively methanol, water and acetic 
acid (20:5:1) and then using tetrahydrofuran and water (4:1), four components were found. Three by- 
products were Identified as hematoporphyrin, hydroxyethylvinyldeuteroporphyrin and protoporphyrin by 
30 comparison with standards on thin layer chromatography, with Rf values of approximately 0.19/ 0.23, and 
0.39 respectively (FIGURE 5) using Brinkman SILsHlca plates and benzene-methanol-water (60:40:15) as 
elutent. 

The fourth component shown in FIGURE 5A, was the biologically active drug of the invention. 
Chromatography (FliSURE 6 and FIGURE 6A) shows that exclusion of the above-identified impurities using 
35 the Milli-Pore Pellicon cassette system fitted with a 10,000 molecular weight filter pack, has occurred, 
during processing of the drug of the invention. 

The biologically active drug of this invention is probably an aggregate of ether molecules formed 
between two hematoporphyrin molecules by linkage of the hydroxyethylvinyl groups as shown in FIGURE 
7. This linkage may occur through hydroxyethylvinyl groups in position 3- or 8- as numbered in FIGURE 7. 
40 Linkage may be achieved at position 3- in both halves of the ether, at position 8- In both halves of the ether 
or through position 3- in one half of the ether and in position 8- in the other half of the ether. 

These structures may be named as derivatives of ethyl ether, i.e.: 
Bis-1-{3-(1-hydroxyethyl)deuteroporphyrin-8-yl} ethyl ether, as shown in FIGURE 7. ^ , , 

Other structured Isomers may be named; 1.{3-(1-hydroxyethyl)deuteroporphyrin-8-yl}-1 -{8-(1- 
45 hydroxyethyl)deuteroporphyrin-3-yl}ethyl ether, or ...... 1. , 

1-{8-(1-hydroxyethyl)deuteroporphyrin-3-yl}-1' {3-hydroxyethyl)deuteroporphynn-8-yl}ethyl ether, 

and 

_ _ . „Blsr1-{8-(1-hydroxyethyl)deuteroporphyrin-3=yl}ethvl ether - r j 

One or both hydroxyethyl groups at positions 3- or 8-, not used in ether formation, may dehydrate to 
form vinyl groups. Although experiments have not been conducted, experience indicates that ethers as 
shown in FIGURE 7 might be substituted with various combinations of hydrogen, alkyi groups, carboxylic 
acid groups and alcohol-containing groups at various locations of the structure. In addition, many possible 
optical isomers of these structures exist 

A cart>on-13 nuclear magnetic resonance study (FIGURES 8 and 8A) of the drug in deuterated 
chloroform referenced to tetramethysilane reveals two additional absorbances not previously apparent in 
FIGURE 4. Peaks at 24.7 ppm and 62 ppm in FIGURE 4 have shifted to 25.9 ppm and 65.3 ppm respectively 
in RGURE 8A but newly-developed peaks at 27.9 ppm and 68.4 ppm in FIGURE 8A represent resonances for 
CHa and H— C— OH bonded from position 3- in FIGURE 8A, respectively. These newly-developed 
resonances substantiate the molecular formula depicted in FIGURE 7. 

While tests using the new drug have been performed to date on animals, it is believed that equivalent 
results would and will be obtained on humans, utilizing the same or less relative amount of drug to body 
weight It is believed that the aforedescribed treatment utilizing the drug of the invention, can be used 
repeatedly without cumulative damage to normal tissues, providing that treatment is not overiy 
• aggressive. , ^ /u * 

66 While the aforementioned animal tests utilized a dosage of the new drug of approximately 4 mg/kg or 
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body weight in the treatment of the tumors in humans, dosages as tow as 1 mg/kg of body weight are 
believed effective utilizing the new drug. In any event dosages of the new drug of only approximately one- 
half of the necessary prior art dosages of the prior art related porphyrin drug, are equivalently effective in 
accomplishing necrosis of tumors. 

6 Also, while the aforementioned animal tests utilized illumination one day following injection of the 
new drug, it is believed that a delay of up to seven days prior to illumination still will accomplish necrosis, 
and a time delay of two to four days between injection and illumination is generally preferable in humans. 

Furthermore, while an intensity of 160 mw/cm^ for 30 minutes was utilized to activate the drug, it is 
believed that an intensity as high as 4000 mw/cm^ for 20 minutes or as low as 5 mw/cm^ for an extended 

fo period of time may be utilized to accomplish necrosis. Less than 5 mw/cm^ of illumination intensity will 
probably have no therapeutic effect, irrespective of time of application. 

From the foregoing description, and accompanying drawings, it will be seen that the invention 
provides a new and novel drug, useful in the diagnosis and treatment of tumors, permitting utilization of 
reduced amounts of the drug as compared to related prior art drugs, end which results in less severe side 

IS effects. 

Claims 

1. A composition of matter effective for localizing and/or destroying tumors, said composition being 
20 fluorescent and photosensitive and having the capability of localizing in and being retained in tumor cells 

as compared to normal tissues, whereby the composition is comprised of high molecular aggregates of a 
porphyrine derivative, said composition further having a visible spectrum with absorption peaks at 505, 
537, 565, and 615 nm, an infrared spectrum with absorption peaks at 3.0, 3,4, 6.4, 7.1, 8.1, 9.4, 12 and 15 
microns, a carbon-13 NMR resonance spectrum at 9.0, 18.9, 24.7, 34.5, 62, 94.5, 130—145, and 171.7 ppm 
26 relative to a 37.5 ppm resonance for DMSO, and a mass spectrum showing mass numbers of 1899, 1866, 
1809, 1290, 1200, 609, 591, 219, and 149 obtainable by 

a) reacting hematoporphyrine with acetic/sulfuric acid and precipitating the resulting derivate, 

b) adjusting the pH of an aqueous suspension of said derivative to 7 to 7.4 and 

c) recovering high molecular aggregates of the derivative by filtration through a membrane system 
30 excluding substances with a molecular weight below 10,000. 

2. A pharmaceutical composition containing the composition of matter of claim 1 as active ingredient. 

3. Pharmaceutical composition of claim 2, characterized in that the active ingredient is present in a 
concentration of 2.5 mg/cc of aqueous solution. 

4. A process for preparing the composition of claim 1 by reacting hematoporphyrine with acetic/ 
35 sulfuric acids to form a solution of hematoporphyrine derivative and precipitating said derivative from the 

solution with sodium acetate, characterized in that the hematoporphyrine derivative is subsequently 
suspended in water, the pH of the aqueous suspension is adjusted to 7.0 to 7.4, and the resulting solution is 
filtered through a membrane system excluding substances with a molecular weight below 10,000. 

5. A process according to claim 4, characterized in that prior to the filtration step sodium chloride is 
40 added to the solution in an amount sufficient to render the solution isotonic. 



Patentanspruche 

45 1. Eine Stoff-Zusammensetzung zur Lokalislerung und/oder Zerstdrung von Tumoren, wobei die 
genannte Zusammensetzung fluoreszierend und photosensitiv ist und die Fahigkeit besitzt, Tumorzellen im 
Vergleich zu normalen Geweben zu lokalisieren und in ihnen zuruckgehalten zu werden, wobei die 

Zusamme^nsetzung ^hochmolekulare- Aggregate eines -Porphyrinderivats -enthilt, - die genannte - 

Zusammensetzung femer ein sichtbares Spektrum mit Absorptionsmaxima bei 505, 537, 565 und 615 nm, 
so ein Infrarotspektrum mit Absorptionsmaxima bei 3,0, 3,4, 6,4, 7,1, 8,1, 9,4, 12 und 15 Mikrometer, ein 
Kohtenstoff-13-NMR-Resonanzspektrum bei 9,0, 183. 24,7, 34,5, 62, 94,5 130 — 145 und 171,7 ppm, bezogen 
auf eine Resonanz von 37,5 ppm fOr DMSO, und ein Massenspektrum mit Bassezahlen von 1899, 1866, 
1809, 1290, 1200, 609, 591, 219 und 149 hat, erhaltlich durch 

a) Umsetzen von Hematoporphyrin mit Essig-/Schwefelsaure und Fallen des resultierenden Derlvats, 
55 b) Einstellen des pH einer wa&rigen Suspension des genannten Derivats auf 7 bis 7,4 und 

c) Ruckgewinnen hochmolekutarer Aggregate des Derivats durch Filtration durch ein Membransystem, 
das Substanzen mit etnem Molekulargewicht unter 10 000 ausschliefit. 

2. Eine pharmazeutische Zusammensetzung, die als Wirkstoff die Stoff-Zusammensetzung nach 
Anspruch 1 enthSlt. 

eo 3. Pharmazeutische Zusammensetzung nach Anspruch 2, dadurch gekennzeichet, dafl der Wirkstoff in 
einer Konzentration von 2,5 mg/ml waBriger Losung vorliegt. 

4. Ein Verfahren zur Herstetlung der Zusammensetzung nach Anspruch 1 durch Umsetzen von 
Hematoporphyrin mit Essig-Schwefelsduren zur Btldung einer Losung von Hematoporphyrin-derivat und 
Fallen des genannten Derivats aus der L6sung mit Natriumacetat, dadurch gekennzeichnet daB das 

55 Hematoporphyrinderivat nachfolgend in Wassersuspendiert wird, der pH der waBrigen Suspension auf 7,0 
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bis 7,4 eingestellt wird und die resultierende Losung durch ein Membransystem filtriert wird, das 
Substanzen mit einem Molelculargewicht unter 10 000 ausschliel^t. 

5. Ein Verfahren nach Anspruch 4, dadurch gekennzeichnet, daB der Losung vor dem Schritt der 
nitration Natriumchlorid in einer Menge zugesetzt wird, die ausreicht, um die Losung isotonisch zu 
5 machen. 

Revendications 

1. Composition d'une matiere efficace pour localiser et/ou detruire les tumeurs, ladite composition 
10 6tant fluorescente et photosensible et possedant la capacity de se localiser et d'etre retenue dans les 

cellules tumorales par comparaison avec les tissus normaux, caracterisee en ce que la composition est 
composde d'agregats de haut poids moleculaire d'un derive de la porphyrine, ladite composition ayant, en 
outre, un spectre visible comportant des pics d'absorption a 505, 537, 565 et 615 nm, un spectre infra-rouge 
comportant des pics d'absorption h 3,0, 3,4, 6,4, 7,1, 8,1, 9,4, 12 et 15 microns, un spectre de resonance 
15 RMN du carbone 13 a 9,0, 18,9, 24,7, 34,5 62, 94,5, 130—145 et 171,7 ppm par rapport a une resonance a 
37,5 ppm pour le DMSO, et un spectre de masse montrant des nombres de masse de 1899, 1866, 1809, 
1290, 1200, 609, 591, 219 et 149, et peut etre obtenue par 

a) mise en reaction de d'hematoporphyrine avec un melange d'acide acetique et sulfurique et 
precipitation du derive resultant 
20 b) ajustement du pH d'une suspension aqueuse dudit deriv6 a 7 a 7,4 et 

c) recuperation d'agr6gats de haut point moleculaire du derive par filtration a travers un systeme 
membranaire excluant des substances ayant un poids moleculaire inf6rieur S 10 000. 

2. Composition pharmaceutique contenant la composition de matiere de la revendication 1 en tant 
qu'ingredient actif, 

25 3. Composition pharmaceutique selon la revendication 2, caracterisee en ce que ringredient actif est 
present d una concentration de 2,5 mg/cm* de solution aqueuse. 

4. Proc6d6 de preparation de la composition selon la revendication 1 par mise en reaction de 
I'hematoporphyrine avec un melange d'addes acetique et sulfurique pour former une solution d'une derive 
d'hematoporphyrine et precipitation dudit derive h partir de la solution avec de I'ac6tate de sodium, 

30 caracterise en ce que le derive d'hematoporphyrine est ulterieurement mis en suspension dans de I'eau, le 
pH de la suspension aqueuse est ajuste a 7,0 d 7,4 et la solution resultante est filtree h travers un systeme 
membranaire excluant des substances ayant un poids moleculaire inferieur a 10 000. 

5. Precede selon la revendication 4, caracterise en ce que avant I'etape de filtration, on ajoute du 
chlorure de sodium h la solution en une quantite suffisante pour rendre la solution isotonique. 

35 



40 



45 



EP 0 120 054 B1 



1001 




1 




2 




3 




4 




6 



EP 0120 054 B1 



llllllllllltllllll 
llllllllllllllllll 

iiimiiiiiiiiiiii 

mill iiiiiii 

iiiiiiiiiiiiiiiiii 

■ iiiaiiiiiiiiiaiii 
iiiliiillllltlllll 
iiiiiiiiiiaitipiii 

■ iiitiiiiiiiiiiiii 

■ ■■■■iiitiiiiiBiii 
llllllllllllllllll 

■ fii*a«»aiiB«aiii 
lllilllllllttlilll 
Itllllillllllllill 
llllllllllllllllll 

llliilllllillliiii 
iiiiiiiiiiiitiiiii 



III ■iifiiiii 

llllllllllllllllll 

IllUlllilllllllll 
llllllliliitliiiii 
lllllltlllllllllli 
• •••■■■■•■•itaatii 
Itlliltlllllllllil 
llliilllllillliiii 
llllillllilllillll 
iiiiniiiiiiiiiiii 

llllllllllllllllll 

■ ■■■■■■■■■■■■•■III 

Iflillllllltlllll 

iiiililiiliililili 
llilllllllllllUI 

llllllllllllllllll 

■ tiiiaiiiiiiiiaiii 

■ iiiiiiiiiiiiiiiii 
iiiiiiiiiiiiiiBii 
iiniiiitiiiiiiii 



iliiaiiilli 
iitiiiliiii 
llllllillil 
illlillllll 
llllllillil 
iiiiiiiiiii 

liiiiiiiii! 

iiiiiiiiiit 
iiiiaiaiiii 

iiiiiiiiii 

k3iiiiiii*: 
i:i»miii 
iikriiiiii 

iKSaiiiii 



llllllillil 
iiiiiiillil 
IIIIIIIIII 
iiiiiiiiiii 

lillBIIIIII 

illlillllll 
llllllillil 
IIIIIIIIIII 

iiiiaiiiiii 
llllBlillll 
iiiiiisaiii 
IIIIIIIIIII 
llllllillil 
IIIIIIIIIII 
IIIIIIIIIII 
IllUilllll 

iiiiiiiiiii 
itiiiiiiiii 



■iiiitiim 
llllllillil 
iiiiiiiiiii 
illlillllll 
Illlillllll 
■niiiiiivi 
■IIIIIIIIII 
■IIIIIIIIII 
■t.:«iiiiiii 
■i*;.-*iiiiii 
■iiir-iuai 

mimW'Z.'mMmn 
llllllillil 
IIIIIIIIIII 
Illlillllll 
■lillllllll 

■IIIBIIIIBI 



iiiiiiiiiiiiiaciBBii 
■{■IIIUIIIIUIBHll 
llilliillliiiiliaili 
Ulllllllllinilllir 
llllllllllllllllllli 
UUiiiiiiliiBr.Biii) 
iiaiiuiiiiiirii^iii 
iiiillllilllUiiiiii 
■iaiiiMiiiiiiiBiaii 
^i^iiiiiiiii.^iiBBaii 
iiaiiiiiiiiiB^aaaaii 
ilBUiiiiiiiiiaaaaii 
■■■■■laiiiian laaMii 
llllllllllllllllBil) 
IlillltllltllllBIIII 
IIIIIIIUIIIIIIIIIIJ 
IIIIIIIIIIIIIBf lllll 
■iBiiiiBaiiiiaiaaaii 



lllilltlBIUBIII 

liiiiiiiaiiiBiii 
llliltllllllllll 
liiiiiiiBiiiiii 

■ IIBilBiaillBBIl 
■■■■■■■■aiiiaai 
IIIBilUBIIIBIl 
IIIBlllllllllli 
llllllllllllllt 
lliailllBlllill 
tllUllllllllll 
■laaiiaaaiivaai 
IIIBIIIIIIIIIil 

illlllllllllltl 
Itllllllillllll 

llllllliaillBBi 
iiisiiiiaiiiiBi 
lllllillllllBBi 



IIIIIIIIII BBIII 
i!!lllllBlllill 

liiiiiiiiBiaait 
iiBiiiiiavaaaii 
■■•vsiaaaiaaati 
IIIIIIIIBllBill 
IIIIIIIIII liil! 
llllllllBlliill 

llllllllltllilll 
naaiiaaaiiaBaii 

iiiiiiiiiiiiaaii 
tiiiiiiiitriaaii 
IIIIIIIIII IIBII 

llBIIIIIIIilill 

iiaaitaaaiaaaii 
iiaiiiiiaiaaaii 
niiiiiiaiaaaii 
lllllllllllBBII 




in lllll iiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiniiiiiiiiiniiiiiiiiiHir.lliiliil 

!l!!l"!!!l!;"ii!i!i""i!»^ 



6 



• 



EP 0 120 054 B1 



iiiiiiiiiiiiiiiiiiiiiiiiiiHiiii"i»»ii"">"£h!SS!S!S!! 

■■iiiiiiiiiiiMiiiiHMiiHM«iiiii«"l!!!!!"!!MM*"?«?!?"«» 



!Uii!i!iSiiiii»iiiuHiiiiiiiiuiiiiiiiiini»» 




7 



EP 0120 054 B1 




lIMIIIIIIIIIIlt 



iiiiiiiiisiiiiiliiiilli i iH^ S 

iiiiiiliiiilliiiliiiy^ 

iiiiiiiiiiiiiiiiiiS^ '»«s™" 



8 



• 



EP 0120 054 B1 



:::;ii:;::;i:m!u;i;!::!nu:i:!!!»!: » 



iiitniiiiiiiiiiiiiaiiiii 



::: n m : nS : uSu ■»imitiiiiiiiiini"ii>iii<i">">'<f" 

iin !! irmliiiiiiiiiiiiiiiimiiiiiiiiiiitiiifiiitiu 

■lillllll^u■■^■•■■l■«■l■l■l■■■illl■■■l■•■■•■■••>•■"""*"■>!■■f!^^ 



iiiiuiiiriiiiiiM»iiiiiiiii"i"ii""*i""""""""l:"!"^^ 
■•■■iititi-i«iiii»i«iit«Bi»»«MiM«ii««»ii«i"iii""i»"""»^j»"«;""i";";f"" 

iitiiiiiHiiiiiiin«iiiMiMi««"»iii««i"»"*"""»!"""in^"!"I"!!"!"!I"^ 



lt>llllllltllltlltlBlllllltltltlllllBIIIIIIIBIIIIIIIllllll>aill"""">>f"""" 

111 iiiiiiiiiiuiiiiiittiiiitiiniiiiiiitiiitiiiiii"><>i>"""""i""*""' 

!!n!!;m;!:"!!i!:!Mi:!tii»>»iiiiiitin» 



""-"-""""li;!;;::;;:;!::!!:!^^ 



ifiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiitiiiiiii>>iiiii""i"i>!""!!!!!!!!!!!!S!!S 
iiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiii>iiiiiiii"i"ii"">">i<i"'"!" 

::: 111^ iiiiiiiBiiiitiuiiiiMiiiiiiiiiiiiiiiiiiaiiiiiiiii"!; 



■II ■■■■■ laaiiia ■■•■■■■I I ■■»■■■ 

■ ■■■■■■«iaB*iiB«>iiBiaiii««t>Mi»ia*aiM*aitaB«aii»t'iaiBa 
iiiiiiiatiRiiii»iiiiatniiiiiiiiii>iiiiiiiii»>"*"*"i* 

IIIMlllllllllllllllMIIIIIIIIIIIIItinilllllBIIIIIIIIMIB 
aaiiiiiaiaiaiitaaiiiiaiiiaBiiaiiiiaaaiiiflaiiaiBatiiaaiastB 




9 



EP 0120 054 B1 




10 



EP 0120 054 B1 




11 




12 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
dj^ADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



